Background/Objective: Widespread dermatitis is
INTRODUCTION
Widespread pattern of dermatitis, which is defined as an eczematous dermatitis affecting three or more body sites, is often encountered in dermatological practice. 1 The condition is challenging for diagnosis and treatment. 1, 2 It has a significant influence on patients' quality of life as the condition remains chronic and affects a large surface area. 3 The causes of this condition are various, such as allergic contact dermatitis (ACD), systemic contact dermatitis, and skin hyperirritability. 4, 5 Patch testing plays a crucial role in establishing a correct diagnosis. The aim of this research was to study the related risk factors, and the main contact allergens that are responsible for widespread dermatitis in patients who were patch tested at our contact dermatitis clinic.
MATERIALS AND METHODS

Study population
A retrospective analysis was conducted of all patients patch tested during the investigation of widespread pattern of dermatitis, from January 2005 to December 2016. The study was approved by our Institutional Review Board (COA no. Si059/2014). We categorized the body site of the eczematous lesion(s) according to anatomical location, such as upper/lower extremities, trunk, head and neck, and hands and feet. Patients in whom dermatitis appeared on three or more body sites 1, 2 were included in the 'widespread dermatitis' group, whereas those demonstrating dermatitis on 1 or 2 sites were placed in the 'localized dermatitis' group. Demographic data, patient and family histories, diagnoses, and patch test findings were recorded and analyzed. The ages of the patients were stratified because of the differences in their allergen exposures and underlying diseases. A history of atopic tendency was defined as having at least one of the atopic markers (a history of atopic eczema, asthma, or hay fever). A history of cosmetic allergy was defined as having a previous presentation of a rash caused by the application of a cosmetic product. A history of metal allergy was assumed if dermatitis presented after a patient had contacted a metal object, such as costume jewelry, buttons, or belt buckles.
Patch tests and interpretations
The patch test baseline series and additional suspected allergens were chosen according to history taking and physical examinations. Our baseline series were based on both a European baseline series and an international standard series 6 ; the additional items tested were any of the patients' own products, such as moisturizers and cosmetics. MI, 0.2% aqua, was introduced to our baselines series in 2014. The allergens (Chemotechnique Diagnostics AB, Vellinge, Sweden) were applied in aluminum Finn Chambers (SmartPractice, Phoenix, AZ, USA) on unaffected skin on the upper back for 2 days. The reactions were read on D2, D4, and/or D7, in accordance with the guidelines of the International Contact Dermatitis Research Group. 7 
Statistical analysis
Demographic data, patch test results, and final diagnoses were analyzed using descriptive statistics. Factors associated with widespread pattern of dermatitis were evaluated using Pearson's chi-squared test and logistic regression for multiple comparison adjustments. All statistical analyses were performed using SPSS Statistics for Windows, version 18.0 (SPSS Inc., Chicago, IL, USA). A P-value of <0.05 was considered to indicate statistical significance.
RESULTS
Of 3201 patch-tested patients, 645 (20.2%) had widespread dermatitis. This subgroup was comprised of F:M ratio of 2.4:1, and their mean age (AE standard deviation) was 43.2 (AE15.7, range 9-85) years. The characteristics of these widespread dermatitis patients were compared with those of the localized dermatitis group (Table 1) . Moreover, univariate and multivariate analyses were performed to establish which factors independently affected widespread distribution of dermatitis. Male (OR 1.9, P < 0.001), elderly patients (OR 2.0, P < 0.001) were more likely to be affected by widespread dermatitis. History of atopic dermatitis (OR 2.1, P < 0.001) and metal allergy (OR 1.4, P < 0.001) were more commonly found in widespread dermatitis patients. Final diagnoses of ACD (OR 1.6, P < 0.001) along with atopic dermatitis (OR 1.6, P < 0.05) were found more frequently in the widespread dermatitis group. Among the males with widespread dermatitis, the occurrence of a history of metal allergy was significantly higher (P = 0.005).
However, a history of cosmetic allergy, and occupationally-related dermatitis, as well as a post-test diagnosis of irritant contact dermatitis significantly favored the localized dermatitis group (P < 0.001).
Seventy-six percent of patients with widespread dermatitis distribution showed at least one positive patch test reaction to an allergen (P < 0.001). Moreover, 49.7% of patients with widespread dermatitis distribution revealed positive patch test reaction to more than one allergen (P < 0.001). The patch test allergens were classified into allergen groups, and their rates of positive reaction are at Table 2 . Among the widespread dermatitis patients, significantly positive patch test reactions were seen with preservatives (OR 1.6, P < 0.001), essentially due to two: methylchloroisothiazolinone/methylisothiazolinone (MCI/ MI), and MI alone (P < 0.001 for each).
DISCUSSION
Twenty percent of the patch-tested patients presented with widespread pattern of dermatitis, which is higher than the 14.9% from a study by the North American Contact Dermatitis Group (NACDG). 2 In the current study, almost twice as many men presented with widespread dermatitis as women, which was similar to the findings of reports from China and the NACDG. 2, 8 This male predilection was not related to age, atopic tendency, or occupation. However, because men typically show less concern about skin problems, it may be that the males in the study delayed visiting a doctor, resulting in them having developed a more extensive dermatitis. Among the male patients with widespread dermatitis distribution, we also found a significantly higher incidence of a history of metal allergy than for women with this condition. This may be due to gender differences 9 in exposure patterns that are related to occupation, 10 exercise or smoking habits.
11
The older group (>60 years) had double the risk of having widespread dermatitis, which may be explained by members of this group having increased skin dryness (xerosis), an impaired epidermal barrier function, and/or an increased susceptibility to both irritants and allergens. 12 A previous study found that the incidence of a fragrance allergy was statistically higher among older individuals, which may be due to exposure to the sensitizers over a Associated factors of widespread dermatitis e41 long time period. 13 Finally, as the older patients usually had various underlying conditions and a relatively higher exposure to medications, widespread pattern of dermatitis may be a presentation of a drug hypersensitivity; this hypothesis requires further study. It is not surprising that having a personal history of atopic dermatitis carried twice the risk of developing widespread dermatitis, considering the widespread distribution of atopic dermatitis and the possible concomitant presentation of ACD. Moreover, the significant post-patch testing diagnosis of atopic dermatitis was confirmed by a multivariate analysis. Another study found that patients who have a history of atopic dermatitis tend to have widespread distribution more often than general patients. 2 Moreover, having a history of metal allergy also represented a significant risk of developing widespread dermatitis. Systemic exposure to metals could cause extensive dermatitis as a presentation of systemic contact dermatitis.
14 Nickel, the most common contact allergen affecting people worldwide, including our country, 15 can be a cause of systemic contact dermatitis, for which further studies should be performed. The main final diagnoses among patients who presented with widespread pattern of dermatitis were ACD and, to a The factors that favored the occurrence of localized dermatitis were a history of cosmetic allergy, an occupationally-related situation, and a diagnosis of irritant contact dermatitis. Occupational skin dermatitis frequently occurred on the hands. 16 The patients with widespread distribution of dermatitis showed significant positive patch test reactions with at least one allergen and, especially, multiple contact allergies, compared to patients with localized dermatitis. Our data are consistent with the finding of Katsarou and colleagues, 17 which revealed that widespread dermatitis was more common among polysensitized than monosensitized individuals. The findings demonstrate the benefits of conducting patch testing among patients with widespread pattern of dermatitis.
Considering the patch test results, the most significant risk of having widespread dermatitis was associated with contact allergy to preservatives, particularly to MCI/MI or to MI alone. MCI with a combination of MI (3:1) has been a commonly used preservative since 1980, generally being found in cosmetics, household products, paints, wet-wipes and toiletries. We are all aware of the increasing epidemic of MCI/MI and MI contact allergies worldwide, 18, 19 including our country. 20 The Scientific Committee on Consumer Safety of the European Commission has limited the use of the MCI/MI mixture to a maximum concentration of 15 ppm in rinse-off products, and has banned the mixture in leave-on cosmetic products. 21 In addition, the US Cosmetic Ingredient Review Expert Panel has recommended a maximum concentration of 15 ppm in rinse-off cosmetic products and a concentration limit of 7.5 ppm MCI/MI in leave-on cosmetic products. 22 Our previous report revealed 23 and to 17% in 2013. 20 However, our FDA has issued a directive limiting the use of the MCI/MI mixture to a maximum concentration of 15 ppm in rinse-off products only. 24 MI, positive patch test results was also common in patients with widespread dermatitis in our study. MI exposure comes from an extensive range of consumer products 25 as well as industrial products, especially paint and varnish, 26, 27 which can be the cause of airborne contact dermatitis. 28 Both the US Cosmetic Ingredient Review Expert Panel and our FDA have restricted the use of MI to 100 ppm in leave-on and wash-off products, 22, 24 although in 2014, the European Commission's Scientific Committee on Consumer Safety issued an opinion that an MI concentration of 15 ppm is only considered safe for contact allergies in the case of rinse-off cosmetic products. 21 In conclusion, widespread pattern of dermatitis is determined by multiple factors, namely, gender, age, underlying atopic dermatitis and a history of metal allergy. Allergic contact dermatitis is an important cause of the widespread distribution of dermatitis. A multivariate analysis demonstrated that preservatives were the significant offending allergen responsible for widespread dermatitis, especially MCI/MI and MI alone.
Limitations
The limitation of the study relates to the selection of the widespread dermatitis patients from our Contact Dermatitis Clinic: these results might not be indicative of patients found in a general-practice dermatology setting. The magnitude of those with statistically significant odds ratios is relevant to clinical practice, but somehow marginally clinically significance in terms of differentiating between localized and widespread dermatitis.
